Background: Despite advances in prevention and treatment, sexually transmitted infections (STIs) remain an important cause of morbidity and mortality in the United States.
D
espite advances in both prevention and treatment, sexually transmitted infections (STIs) remain an important cause of morbidity in the United States. The Centers for Disease Control and Prevention estimate that 19 million new STIs occur each year, almost half of which are among persons 15 to 24 years of age (1) . Rates of STIs in the United States exceed those in all other industrialized countries, as well as goals set by Healthy People 2010. In 2005, rates of bacterial and viral STI acquisition continued to increase in the United States, with the exception of HIV, which has remained relatively stable over the last 5 years. Sexually transmitted infections cause a substantial economic burden-the direct medical costs associated with STIs in the United States are estimated at $15 billion annually (2) .
Individual risk factors for STI acquisition are based on risky behaviors (for example, sex with multiple or new partners, sex with high-risk partners, unprotected sex, sex while intoxicated, and sex in exchange for money). These behaviors are theoretically influenced by an individual's preexisting knowledge, attitudes, skills, and self-efficacy and the presence of environmental factors that promote, reinforce, or inhibit change (3) . Therefore, risk factors based on an individual's risky behavior are generally considered modifiable. Population risk factors are based on the higher-than-average incidence of STIs in a particular group (for example, adolescents and young adults; black, Hispanic, American Indian, and Alaskan Native persons; men who have sex with men; mentally ill persons; and persons living in low-income urban areas). Population risk factors also lead to increased morbidity of STIs in particular groups, such as pregnant women (2, 4) .
Several national organizations, including the U.S. Preventive Services Task Force (USPSTF) and the Centers for Disease Control and Prevention, recommend periodic sexual risk assessment to determine which patients are most likely to benefit from STI screening or risk reduction counseling (5-7). There remains, however, great variability in taking a sexual history and risk assessment in clinical practice, ranging from 15% to 90% in primary care (8) . In addition, STI and condom use counseling in primary care is low, documented in only about one third to one half of appropriate encounters (8) . In a random digit-dialing telephone survey of low-income adolescents, only 50% re-ported being counseled on preventing STIs (9) . A survey of primary care physicians showed that only 40% of physicians reported screening all their adolescent patients for sexual activity, and only 31% reported educating their adolescent patients about STI transmission (10) .
In 1996, the USPSTF recommended that all adolescent and adult patients be advised about risk factors for STIs and counseled about effective measures to reduce risk for infection, which was based on the proven efficacy of risk reduction, although the effectiveness of clinical counseling in a primary care setting had not been adequately evaluated. Thus, we examined the evidence for the benefits and harms of counseling primary care patients to prevent STIs, including HIV. Using the USPSTF's methods (11), we developed an analytic framework (Figure 1 ) that included 5 updated questions to guide the current systematic review:
1. Is there direct evidence that primary care counseling to reduce risky sexual behavior can reduce STI incidence or related morbidity and mortality?
2. Does primary care behavioral counseling to prevent STI result in safer sexual behaviors among those counseled?
3. Does primary care behavioral counseling to prevent STI result in benefits other than safer sexual behaviors and reductions in STI incidence?
4. Are there harms from primary care behavioral counseling to prevent STI?
5. Do sexual behavior changes lead to a reduced incidence of STI or related morbidity and mortality?
METHODS

Data Sources
We searched MEDLINE, Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, and PsycINFO from 1988 through December 2007, as well as the Centers for Disease Control and Prevention's Prevention Research Synthesis Project database through August 2006. We examined the literature since 1988 because that was the initial year for published studies on sexual behavioral counseling in the post-HIV era. We supplemented literature searches with outside source material from experts in the field and the bibliographies of existing relevant systematic reviews.
Study Selection
We included trials that evaluated behavioral counseling interventions conducted in primary care or judged to be feasible for delivery in primary care. We defined behavioral counseling as any intervention that included some provision of education, skills training, and guidance on how to change sexual behavior, delivered alone or in combination with other interventions intended to promote sexual risk reduction or risk avoidance. Table 1 summarizes inclusion and exclusion criteria.
Data Extraction and Quality Assessment
Two investigators independently screened all abstracts for inclusion. We reviewed a total of 3197 abstracts and 287 complete articles for key questions 1 through 4. Two investigators independently rated all articles meeting inclusion criteria for quality assessment by using the USPSTF's study design-specific quality criteria (11, 12) . This review included 21 articles representing 15 unique trials for key questions 1 through 4 ( Figure 2) . One primary reviewer abstracted relevant information into standardized evidence tables for each included article. A second reviewer checked the abstraction process.
quantitative synthesis of study results, but report our qualitative synthesis. Given the large variation in intensity of behavioral counseling interventions studied, we use the term low intensity to describe single-visit counseling interventions lasting less than 30 minutes or any intervention that could be added to usual primary care without significant additional visit time; moderate intensity to describe interventions lasting longer than 30 minutes but less than 2 hours in total; and high intensity to describe multiple-visit interventions requiring more than 2 hours in total.
Role of the Funding Source
The authors worked with 4 USPSTF liaisons at key points throughout the review process to develop and refine the scope, analytic framework, and key questions; to resolve issues around the review process; and to finalize the evidence synthesis. Staff from the Agency for Healthcare Research and Quality (AHRQ) provided project oversight, reviewed the draft report, and assisted in external review of the draft evidence report. The draft report was subsequently revised after review by 5 experts, including representatives of federal agencies. The final evidence report is available at www.ahrq.gov/clinic/uspstfix.htm. Interested readers can refer to the full report for further details on methods and results. However, this article includes 2 additional trials that were identified (13, 14) , but not yet published, at the time we prepared the final evidence report.
RESULTS
Key Question 1
Is there direct evidence that primary care counseling to reduce risky sexual behavior can reduce STI incidence or related morbidity and mortality?
Adults
We identified 8 fair-or good-quality trials in adults examining the effect of behavioral counseling interventions on reducing STI incidence ( Table 2 ) (13) (14) (15) (16) (17) (18) (19) (20) . Only 3 randomized, controlled trials (RCTs) were conducted in a primary care setting (13, 14, 20) . Five trials included only women (13) (14) (15) (16) 20) . All trial populations, except for one (14) , were considered at high risk for STIs on the basis of sociodemographic population risk factors or individual risk factors, including participants with a history of current or previous STI ranging from 20% to 100%. Behavioral counseling interventions ranged from low intensity (for example, distribution of tailored self-help materials) to high intensity (for example, multiple-session counseling interventions up to 10 sessions).
Most evidence (5 RCTs; n ϭ 8122) suggests a modest reduction in bacterial STIs at 12 months among high-risk adults receiving moderate-to high-intensity counseling interventions (13, (15) (16) (17) 19) . Only 1 of these 5 trials was conducted in a primary care setting, which was identified after the completion of the final evidence report for the Outcomes Minimum of a 3-mo outcome assessment of biological (laboratory-tested or self-reported) or self-reported behavioral outcomes USPSTF (13). This good-quality trial, by Jemmott and colleagues (n ϭ 564), showed that women receiving either low-intensity individual counseling or high-intensity group counseling had fewer incident bacterial STIs than did control participants (14% to 15% vs. 27%, respectively). The results are reported only for the low-intensity and high-intensity intervention groups combined, probably because the counseling intervention groups were not independently statistically significant. Three trials conducted in STI clinics (n ϭ 7150) showed a moderate decrease in bacterial STI incidence at 12 months, compared with usual care that included only minimal counseling. The largest STI clinic trial, Project RESPECT (Review, Enhance, Situations, Plan, Examine, Challenge, Tell), by Kamb and colleagues (n ϭ 5758) (17) , showed that individuals receiving either moderate-or high-intensity individual HIV counseling with testing, compared with usual care with 10-minute education, had fewer incident bacterial or viral STIs (11.5% to 12.0% vs. 14.6%, respectively) (17). The moderate-intensity and high-intensity counseling interventions did not seem to differ in effect. However, Project RESPECT, otherwise a well-done RCT, had only 70% follow-up at 6 months and 66% follow-up at 12 months. In the remaining trial (n ϭ 408) showing a treatment benefit, psychiatric clinic outpatients who received very-highintensity group counseling (10 sessions) had a lower incidence of any self-reported STI at 6 months than did those receiving similarly formatted substance abuse counseling (19) . However, this trial used self-reported, as opposed to laboratory or clinically diagnosed, STI. In contrast, 3 treatment trials-1 trial in high-risk persons attending an STI clinic and 2 trials in primary care patients-showed no benefit. A fair-quality trial by Boyer and colleagues (18) conducted in an STI clinic (n ϭ 393) did not show a reduction in incident bacterial or viral STIs at 6 months in participants receiving high-intensity indi- KQ ϭ key question; SER ϭ systematic evidence review. * Articles for KQ3 and KQ4 were reviewed from articles from KQ1 and KQ2.
Clinical Guidelines Behavioral Counseling to Prevent Sexually Transmitted Infections vidual counseling; however, this trial had a shorter duration and suboptimal follow-up (70% at 6 months). Two fair-quality trials in young women attending primary care clinics showed no statistically significant difference in selfreported or laboratory-tested STIs (14, 21) . In both trials, the women had relatively low rates of STI outcomes, and 1 of the trials, by Scholes and colleagues (20) , used selfreported outcomes and a shorter duration of follow-up. Thus, all 3 trials had limitations in study design that may have limited their ability to detect statistically significant differences in STI incidence.
Adolescents
We identified 4 fair-or good-quality RCTs that examined the effect of behavioral counseling interventions on reducing STI incidence in adolescents, one of which is an a priori subgroup analysis from Project RESPECT ( Table 2 ) (17, (21) (22) (23) . Three of the 4 trials included only sexually active adolescents (17, 22, 23) , and 1 included both sexually active and pre-sexually active adolescents (age 12 to 15 years) (21). Interventions ranged from low to high intensity and from 1 to 4 sessions and were in either an individual or a small-group format.
Most evidence (3 RCTs; n ϭ 1998) showed a modest reduction in STI incidence at 12 months in sexually active adolescents receiving moderate-to high-intensity counseling. Two of these trials were exclusively in adolescent girls receiving high-intensity group counseling (22, 23). In a subgroup analysis of participants younger than age 20 years from Project RESPECT (n ϭ 764), those receiving HIV counseling and testing had lower rates of STIs at 12 months than did those receiving usual care (approximately 17% to 18% vs. 26.6%, respectively) (24) .
We found only 1 fair-quality RCT that included presexually active young adolescents (n ϭ 219), in which a low-intensity counseling did not reduce the incidence of self-reported STI (21). This trial, by Boekeloo and colleagues (21), was probably not powered to show a difference in STI incidence, given the small sample size, relatively short follow-up, and low percentages of incident STI.
Pregnant Women
We found no studies specifically addressing pregnant women that met our inclusion criteria. Project SAFE (Sexual Awareness for Everyone), which found a moderate reduction in incident gonorrhea and chlamydial infections at 12 months using a high-intensity group counseling intervention, included about 30% pregnant women. Their results, however, were not reported separately for this subgroup (16).
Key Question 2
Does primary care behavioral counseling to prevent STI result in safer sexual behaviors among those counseled?
Adults
We identified 3 fair-or good-quality trials that examined the effect of behavioral counseling interventions on reducing self-reported risky sexual behaviors or increasing protective sexual behaviors in adults but did not report biological health outcomes (Appendix Table 1 , available at www.annals.org) (25) (26) (27) . All of these RCTs were conducted in primary care or equivalent clinic settings. Behavioral counseling interventions in these studies ranged from low intensity (brief single-session counseling) to high intensity (multiple-session counseling up to 18 hours).
Only 1 good-quality trial, by Ehrhardt and colleagues (n ϭ 360) (25) , showed a decrease in self-reported unprotected sexual intercourse and an 18% increase in self-reported condom use in women receiving an extremely intensive counseling intervention consisting of nine 2-hour group sessions (25) . These women attending a family planning clinic were at similar risk to those attending STI clinics (almost 60% with a history of an STI). Two fair-quality trials did not show a reduction in self-reported risky sexual behaviors (unprotected sexual intercourse or multiple sex partners) or an increase in consistent condom use (26, 27 ). An RCT in Australia (n ϭ 312) by Proude and colleagues (26) evaluated a low-intensity physician-counseling intervention but had limited follow-up (3 months). The other RCT (n ϭ 370), conducted at a university health clinic, did not show any changes in condom use or number of sex partners with moderate-intensity counseling but also had relatively limited follow-up (6 months) (27) .
Measures of self-reported behavioral outcomes (for example, unprotected sexual intercourse, condom use, and number of sexual partners) and methods of data collection (for example, interview or questionnaire) varied among trials, further limiting comparisons across trials.
Adolescents
We identified 1 fair-quality trial that examined the effect of general safe sex counseling in primary care among high school-age male adolescents (28) . This trial did not show an increase in condom use or abstinence with a single 1-hour counseling intervention, compared with the waitlist control group.
Pregnant Women
We found no studies meeting our inclusion criteria that specifically addressed pregnant women.
Key Question 3
Does primary care behavioral counseling to prevent STIs result in benefits other than safer sexual behaviors and reductions in STI incidence?
In general, few studies reported on other behavioral or biological outcomes (for example, self-reported measures of reduction in other risky behaviors, or reduction in unwanted pregnancy or pregnancy in adolescents). For adults, we found evidence from Project SAFE (n ϭ 617) that high-intensity behavioral counseling can increase adherence to treatment recommendations for women in an STI clinic setting (15, 16, 25) . For adolescents, we found evidence that moderate-to high-intensity behavioral counseling may decrease other risky behavior and pregnancy in sexually active female adolescents (19, 20, 22 ) and may increase general contraceptive use in male adolescents (21-23, 28). Jemmott and colleagues' study (n ϭ 682) showed that a high-intensity group counseling intervention decreased the mean number of days of sex while intoxicated (22). DiClemente and associates' study in adolescent black girls (n ϭ 522) showed that a high-intensity group coun- 
PC clinics
Physician counseling based on 15-min audiotape risk assessment done in waiting period IG: low-unknown total duration; "brief" individual session CG: usual care, details NR ARRM ϭ AIDS risk reduction model; CDC ϭ Centers for Disease Control and Prevention; CG ϭ control group; IG ϭ intervention group; NR ϭ not reported; NS ϭ not significant; OR ϭ odds ratio; PC ϭ primary care; RESPECT ϭ Review, Enhance, Situations, Plan, Examine, Challenge, Tell; RR ϭ relative risk; SAFE ϭ Sexual Awareness For Everyone; STI ϭ sexually transmitted infection. * Or longest follow-up if otherwise specified.
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seling intervention reduce self-reported pregnancy (23). Boekeloo and colleagues' trial in young adolescents (n ϭ 219) showed that a low-intensity counseling intervention may reduce self-reported pregnancy, although the trial's results were not statistically significant (21). Danielson and colleagues (n ϭ 1195) showed that a moderate-intensity individual intervention can increase general contraception among high-school boys (28) .
Key Question 4
Are there harms from primary care behavioral counseling to prevent STI? Adults Overall, the 11 trials (n ϭ 11 826) evaluating risk reduction counseling in adult populations did not show any increased incidence of STIs or self-reported risky behaviors, including increased unprotected sex or increased number of sexual partners (Appendix Table 1 , available at www. annals.org) (13) (14) (15) (16) (17) (18) (19) (20) (25) (26) (27) . The 8 trials (n ϭ 10 462) that reported biological outcomes did not show an increased incidence of STIs, either by self-report or laboratory testing (13) (14) (15) (16) (17) (18) (19) (20) . Ten trials showed no evidence of self-reported increased unprotected sex (or decreased use of condoms) (13, 14, 16 -20, 25-27) . Six trials showed no evidence of self-reported increase in the number of sexual partners.
Adolescents
Overall, the 5 trials (n ϭ 3382) evaluating risk reduction counseling in adolescents did not show an increased incidence of STIs or self-reported risk behaviors, including increased unprotected sex, increased number of sexual partners, or earlier sexual debut (Appendix Table 1 , available at www.annals.org) (21-23, 28). The 4 trials (n ϭ 2187) that reported on biological outcomes did not show any increased incidence of STIs, either by self-report or laboratory testing. Five trials did not show an increase in selfreported unprotected sex (or decrease in self-reported use of condoms). Two trials showed no increase in the participants' self-reported number of sexual partners.
Boekeloo and colleagues' trial (n ϭ 219) showed a transient increase in self-reported vaginal sex at 3 months, but not at 9 months, in adolescents age 12 to 15 years (21). Self-reported overall sexual intercourse (vaginal, oral, or anal sex), however, did not increase.
DISCUSSION
On the basis of primary care-relevant trial data, good evidence suggests the effectiveness of moderate-to highintensity behavioral counseling in reducing the incidence of overall STIs (excluding herpes simplex virus) in highrisk adult and sexually active adolescent populations, with more robust evidence for common bacterial STIs (such as gonorrhea and chlamydia) ( Table 3 ). In general, the body of evidence from trials using self-reported behavior outcomes supports the interpretation of the evidence using biological outcomes. We found no trials evaluating the effectiveness of behavioral counseling interventions to prevent STIs in truly low-risk populations, because even trials conducted in primary care settings included only persons Self-report at 9 mo of STI (told by physician/nurse): IG: 0%; P ϭ NS CG: 2.9% Self-report at 9 mo of treatment for STI:
IG: 1.1%; P ϭ NS CG: 5.8%
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Behavioral Counseling to Prevent Sexually Transmitted Infections www.annals.orgat higher risk (for example, sexually active adolescents or young adults age Ͻ25 years) (Figure 3) . On the basis of 11 trials, no substantial harm is evident in counseling interventions for adults or adolescents ( Table 3) . In young adolescents, low-intensity risk reduction behavioral counseling transiently increased self-reported vaginal sexual intercourse in young adolescents. The importance of this transient finding is unclear, however, given that no change in overall sexual activity or vaginal sexual activity was apparent by the end of the trial at 9 months (21). Only 1 study reported on sexual debut, and it found that risk reduction counseling did not increase sexual activity in participants who were previously not sexually active (28) . We found no trials for risk avoidance or abstinence-only counseling that met our inclusion criteria. Therefore, we could not assess potential harms or benefits associated with these types of counseling interventions. Our findings are consistent with a recent meta-analysis that included all studies examining a deliberate HIV risk reduction counseling intervention in a nonperinatal context, which found no inadvertent increase in the number of sexual occasions or sexual partners (29) .
Given the clinical heterogeneity among these trials, we could not draw definitive conclusions about the differential effect of interventions on specific populations or the differential effect of specific intervention elements (for example, theory, content, format, and intensity). On the basis of this body of evidence, however, population risk and intervention intensity seem to be the biggest predictors of a counseling intervention's effect on STI incidence and selfreported behavior change. In general, there is more trial evidence in female than in male adults and adolescents. In adults, evidence for specific high-risk populations is strong: black and Hispanic populations, low-income urban populations, populations with a high baseline prevalence of STIs or history of STIs (20% to 100%), and persons with major psychiatric disease and comorbid recent history of substance abuse. Evidence for sexually active adolescents is also strong, specifically for ethnically diverse and low-income, urban adolescent populations.
Intervention intensity, more than format or a particular behavioral model, may also be an important factor in the effectiveness of counseling interventions. However, no low-intensity or single-visit counseling interventions were used in the highest-risk populations (that is, trials conducted in STI clinics). The range of intensity for effective interventions was 40 minutes delivered in 2 sessions with HIV testing (17) to 18 hours over 9 sessions (25) . One trial showed potential benefit of a low-intensity (20-minute, one-to-one counseling) intervention to decrease laboratory-tested STIs at 12 months, but it did not include separate analysis of the low-intensity intervention group, probably because of statistical power limitations (13) . Two trials in high-risk populations conducted in primary care (n ϭ 1429) did not show a reduction in the incidence of self-reported STIs using low-intensity interventions (13, 20, 21) . All effective interventions were based on individual risk-based counseling and included tailored risk reduction plans. Most of these interventions were developed with some amount of formative research within the targeted population. For adolescents, 2 of the effective interventions also included instruction on condom skills. In 1 of Jemmott and colleagues' studies, only the condom skills intervention group showed an effect on STI reduction (22). All effective interventions were based on common behavioral models, including the AIDS risk reduction model, cognitive-behavioral theories, harm reduction, stages of change theory and motivational techniques, theory of reasoned action, and social cognitive theory. These behavioral models and social theories, however, were also the basis for interventions that did not show a risk reduction in STIs or behavioral change in high-risk populations seen in primary care (20, 21, 28) .
This body of evidence has several limitations. First, trials reporting STI incidence with non-statistically significant intervention effects do not imply that the interventions are ineffective (14, 18, 20, 21) . The overall incidence of even common bacterial STIs is relatively low. These studies, therefore, are subject to type II measurement error (such as inadequate power). Second, trials for key question 2 using self-reported behavioral outcomes should be interpreted with caution, especially if there is no consistency in direction or magnitude of effect among different behavioral outcomes. Self-reported STI incidence and selfreported behavioral outcomes are particularly subject to both assessment and reporting bias (30) , although methodological improvements in measurement can reduce these biases. Third, as a result of our stringency around internal validity and scope of interventions, our findings have limitations in generalizability. Many high-risk populations are not addressed. For some of these populations, sexual risk reduction is addressed elsewhere. In men who have sex with men and intravenous drug users, for example, good evidence indicates that community-based and communitylevel interventions can reduce risky behaviors (31-34). We found limited rigorous trial evidence for many high-risk groups. In addition, some types of counseling interventions (for example, HIV counseling and testing, risk avoidance counseling) are not adequately represented in our review, although they were recently reviewed elsewhere (34, 35).
Even more important than the limitations of applicability to different populations or interventions types, however, are the translational issues of delivering behavioral counseling interventions in practice. These issues are particularly pertinent for this body of evidence, because all identified effective counseling interventions were moderate to high intensity and, at minimum, involved multiple sessions and trained counselors. All trials had dedicated research staff for recruitment (screening), intervention, and assessments.
Evidence is lacking for the effectiveness of low-intensity behavioral counseling interventions, especially in lower- Four (n ϭ 7714) of the 6 trials that used laboratory-tested outcome measures showed a moderate reduction in STI incidence at 12 mo among high-risk adults receiving moderate-to high-intensity counseling interventions. One trial (n ϭ 737) did not show a reduction in STI incidence at 12 mo in women attending PC receiving a moderate-or high-intensity counseling intervention. One trial (n ϭ 393) did not show a reduction in STI incidence at 6 mo in adults attending an STI clinic and receiving a high-intensity counseling intervention.
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One trial in a psychiatric clinic (n ϭ 408) showed a moderate reduction in selfreported STI incidence using a high-intensity counseling intervention. One trial (n ϭ 1210) did not show a reduction in self-reported STIs in adults receiving a low-intensity counseling intervention. Sexually active adolescents: All 3 trials (n ϭ 1998) showed a modest reduction in laboratory-diagnosed STI incidence at 12 mo in sexually active adolescents receiving moderate-to high-intensity counseling interventions.
Pre-sexually active and sexually active adolescents: One trial (n ϭ 219) did not show a reduction in self-reported STI incidence at 3 or 9 mo in young adolescents receiving a low-intensity counseling intervention. Self-reported measures of STI outcomes should be interpreted cautiously. Two of the 3 trials did not show a decrease in self-reported risky sexual behavior (i.e., unprotected sexual intercourse or multiple sex partners) or an increase in self-reported male condom use in adults receiving low-to high-intensity counseling interventions.
Key question 2: behavioral outcomes
Only 1 trial showed a decrease in self-reported unprotected sexual intercourse and increase in self-reported (male and female) condom use at 12 mo in women with a high percentage of previous STI who were receiving a very-high-intensity counseling intervention (18 h) but not a high-intensity counseling intervention (10 h Sexually active adolescents: One trial showed a decrease in self-reported sex while intoxicated at 3 and 6 mo, but not at 12 mo, in female adolescents receiving high-intensity group counseling. Another trial showed a decrease in self-reported pregnancy at 6 mo, but not at 12 mo, in female adolescents receiving high-intensity group counseling. The significance of transient findings is unclear.
Pre-sexually active and sexually active adolescents: One trial did not show a statistically significant decrease in self-reported pregnancy in adolescents receiving a low-intensity counseling intervention, which also had a smaller sample size and fewer reported pregnancies. Another trial showed an increase in general contraception use in male adolescents receiving a moderate-intensity counseling intervention.
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